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Abstract: Peas (Pisum sativum) is part of legume group and is widely used in human alimentation due the high 
content in proteins, starch and vitamins. Proteins from peas have good nutritional qualities and contain all 
essential aminoacids. 
Proteins from peas can be extracted to obtain some protein isolates and the extraction efficiency 
increases by applying an ultrasonic field during the extraction. The extracted proteins percentage depends on 
many factors one of them being the peas variety. 
In this paper we have studied the comparative extraction by mechanical stirring and ultrasonic field of 
proteins from some representative varieties of peas (Kelvedon wonder, Carouby and Bördy) from the extraction 




There are many varieties of peas nurtured in the world (Pisum sativum), these 
occupying an important balance in human alimentation due the special nutritional and 
sensorial qualities. 
Generally peas is nurtured for fresh consume (green beans) or mature beans (dried 
peas). Mature beans represent a valuable vegetal proteins source, quantitatively and 
qualitatively, containing between 21-25% proteins, (according to variety and maturity state of 
the beans) [1] which contain all essential aminoacids, having a lysine excess and being short 
in methionine. [2]. 
Proteins are represented by albumins (legumeline) and globulins (legumine), are easy 
soluble having a relatively good digestibility. [3], [4]. 
In Romania, frequently are urtured Bördi and Kelvedon wonder varieties for the beans 
consume but other varieties as Carouby for the fresh consume of the hull. 
In the present paper we have studied comparatively, the proteins extraction from a few 
varieties of peas by classical mechanical stirring method and by action of an ultrasonic field to 
intensify the proteins release. 
In all cases he used as raw material for determinations mature beans from selected 
varieties. 
 
MATERIAL AND METHODS 
 
The mature peas beans were prepared by eliminating the impurities and milling with 
an electrical machine RC 21 type with 140 W power. The obtained flower was strained 
through a riddle with the eyes diameter of 1 mm for eliminating the big remained particles, 
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after which was used for preparing the samples in order to extract the proteins, in different 
working conditions. 
On one hand was monitored the efficiency difference by mechanical stirring extraction 
and in ultrasonic field and on the other hand determining the difference between the quantity 
of extracted proteins from the three varieties of peas taken to work. 
So, 6 samples were prepared, two by two, for each variety as shown in table 1. 
 









Peas variety Extraction method Extraction 
 time 
I 0.5 g 9.5 ml NaOH 0.1% Bördi Mechanical stirring 10 min 
II 0.5 g 9.5 ml NaOH 0.1% Bördi Ultrasoning 10 min 
III 0.5 g 9.5 ml NaOH 0.1% Kelvedon wonder Mechanical stirring 10 min 
IV 0.5 g 9.5 ml NaOH 0.1% Kelvedon wonder Ultrasoning 10 min 
V 0.5 g 9.5 ml NaOH 0.1% Carouby Mechanical stirring 10 min 
VI 0.5 g 9.5 ml NaOH 0.1% Carouby Ultrasoning 10 min 
 
After mixing the peas flower with solvent, all samples were let to rest for 30 minutes 
for hydration before extraction. 
For generating the ultrasounds a Badelin Sonorex ultrasoning bath was use, with 80 W 
power and frequency of 35 kHz and for the mechanical stirring extraction a magnetic stirrer 
was used Framo-Geratetehnic, M22/1 at 1400 rot/min. 
After the extraction the samples were filtered in order to eliminate the insoluble raw 
material, after what the clear filtrate was diluted with distilled water in 1:9 proportions for all 
samples. 
The obtained solutions were used to determine the proteins. 
For protein dosage the Lowry [5] method was used but we described it in our anterior 
works. [6]. 
For the quantitative determination of proteins from samples is necessary to obtain a 
standard calibration curve using the standard protein solution of casein. For this we must 
follow the steps from table 2. 
 
Table 2. The steps of standard calibration curve 
 mark I II III IV V 
Casein content (mg) 0 0.1 0.2 0.3 0.4 0.5 
Standard protein solution (ml) 0 0.1 0.2 0.3 0.4 0.5 
Distilled water (ml) 0.5 0.4 0.3 0.2 0.1 0 
Alkaline Cu solution (ml 5 5 5 5 5 50 
Folin Ciocalteau reagent (ml) 0.5 0.5 0.5 0.5 0.5 0.5 
Down time at 20° 30 30 30 30 30 30 
Absorbance at 660 nm 0 0.097 0.236 0.320 0.441 0.555 
 
The determination results from the seven diluted extracts previously obtained 
according to work conditions are presented in table 3. 
 













I 0,5 5 0.5 30 0.515 
II 0,5 5 0.5 30 0.625 
III 0,5 5 0.5 30 0.533 
IV 0,5 5 0.5 30 0.633 
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V 0,5 5 0.5 30 0.441 
VI 0,5 5 0.5 30 0.528 
 
 
RESULTS AND DISCUSSIONS 
 
With the help of data from table 2 we drew the standard calibration curve for casein 
using Microsoft Excel program. From the graphic was obtained the standard calibration curve 









Figure 1. Standard calibration curve for standard casein solution 
 
Using the equation from figure 1 and on the basis of the absorbance values from table 
3 the proteins concentration from the four samples was calculated using the relation: 
  
                   (1) 
 
 
For reporting the extracted protein concentration to 100 g sample (peas beans) we use 
relation 1 taking in count the made dilutions. So, relation 2 is obtained: 
 C5 = 42 · cmg (2) 
 
Where 42 is a coefficient that takes in count the made dilutions and expressing the 
results to 100 g sample. 
The obtained results are shown in table 4. 
 
Table 5. Extinction coefficients and extracted proteins quantity from 100 beans of peas, according to extraction 








Peas variety Absorbance 
A660 
Extracted amount of 
proteins (c%) [g/100 g 
sample] 
I Mechanical stirring 10 min Bördi 0.515 19.61 
II Ultrasoning 10 min Bördi 0.625 23.79 
III Mechanical stirring 10 min Kelvedon wonder .0533 20.29 
IV Ultrasoning 10 min Kelvedon wonder 0.633 24.10 
V Mechanical stirring 10 min Carouby 0.441 16.79 







As it can be noticed from table 4, in all cases by applying and ultrasonic field, the 
amount of extracted proteins in a given time increases with 21.3% for Bördy variety, 18.8% 
for Kelvedon wonder and 19.7% for Carouby, compared with classical method of mechanical 
stirring. In average, for the three varieties, we can say that by using ultrasounds in the 
extraction process takes place an increase with 19.9% oh the amount of extracted proteins. 
Although, it can be noticed that the peas variety from which was extracted the largest 
amount of proteins is Kelvedon wonder with 24.1% extracted proteins, followed closely by 
Bördi with 23.79%. Carouby variety, which is for hull consumption gave a smaller amount of 
proteins, 16.79%. 
In conclusion, by choosing the adequate variety and by using the assisted extraction of 
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